Hypothalamic catecholamine metabolism is increased by acute water imbalance.
Disruption of water balance alters the metabolism of norepinephrine (NE) and dopamine (DA) in specific regions of the hypothalamus in the rat. Rats received one of the following treatments: hypertonic saline injection (1 M NaCl, 15 ml/kg), polyethylene glycol (40% polyethylene glycol in normal saline, 15 ml/kg), intragastric water load (10 ml), or ligation of the inferior vena cava. Catecholamine metabolism was determined by measuring the concentrations of NE and DA in the hypothalamus after catecholamine synthesis inhibition by alpha-methyl-p-tyrosine methyl-ester hydrochloride (200 mg/kg). No two treatments affected catecholamine metabolism in the same region of the hypothalamus. Intracellular dehydration by hypertonic saline increased NE metabolism in the paraventricular nucleus. Caval ligation, which stimulates the renal renin-angiotensin system, specifically increased NE metabolism in the preoptic area. Water loading increased the metabolism of NE and DA in the dorsomedial/ventromedial region. The effectiveness of the various treatments in increasing catecholamine metabolism was independent of the magnitude of their effects on blood pressure or water intake. The results suggest that there are multiple noradrenergic systems in the hypothalamus which respond to different types of water balance disruption.